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(57)Abstract: 

PURPOSE: To provide an isotropic lens sheet with a 
properly wide diffusion angle in which a high 
luminance can be provided, the light diffusion pattern 
on the reverse surface of a light guide plate can be 
made invisible, and the attenuation of output light and 
generation of equal thickness interference fringe by 
the distance from a light source can be prevented. 
CONSTITUTION: In a lens sheet having a base sheet 
11, a light transmitting diffusing layer 12, and a lens 
arrangement layer 13, the base sheet 1 1 has a 
smooth reverse surface in which the average 
roughness Az1 and average space S1 of irregularities 
are less than the maximum wavelength of a light 
source spectrum, the light transmitting diffusing layer 

13 is differed in the index of refraction from the lens arrangement layer, and has fine 
irregular groups in which the average roughness Az2 and average space S2 of 
irregularities are not less than the maximum wavelength of the light source light spectrum 
on the surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A base material sheet with light transmission nature, and the light transmission diffusion 
layer by which the laminating was carried out to the front face of said base material sheet, It is the 
lens sheet equipped with the lens array layer by which the laminating was carried out to the front 
face of said light transmission diffusion layer. Said base material sheet It has the smooth rear face 
whose concavo-convex average of roughness height and concavo-convex average spacing are under 
the maximum wavelength of a light source light spectrum. Said light transmission diffusion layer 
Said lens array layer and refractive index differ from each other, and the concavo-convex average of 
roughness height and concavo-convex average spacing have a minute irregularity group 200 
micrometers or less on a front face more than the maximum wavelength of a light source light 
spectrum. Said lens array layer The lens sheet characterized by having the concave or convex lens 
configuration which consisted of a light transmission nature ingredient and were arranged by- 
dimensional [ 1 ] or two-dimensional on a front face. 

[Claim 2] Said base material sheet is a lens sheet which height is more than the wavelength of light 
source light in a lens sheet according to claim 1, and is characterized by making the minute 
projections of 200 micrometers or less scattered at the rear face. 

[Claim 3] The surface light source characterized by including the transparent material which consists 
of a cavity of the shape of a translucency plate or a rectangular parallelepiped, the punctiform or 
linear light source adjoined and prepared in at least one or more side faces of the side edge side of 
said transparent material, and said lens sheet according to claim 1 or 2 which carried out the 
laminating to the front face of said transparent material. 

[Claim 4] The surface light source characterized by including the one or more punctiform or linear 
light sources, the light source stowage which surrounded said light source and used the 1st page as 
opening, and said lens sheet according to claim 1 or 2 which covers said opening. 
[Claim 5] The display characterized by including said surface light source according to claim 3 or 4 
prepared in the display device of a transparency mold, and the tooth back of said display device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to displays, such as the surface light source of the lens 
sheet which has a lens array layer on a front face, the direct female mold using the lens sheet, or an 
edge light mold and a liquid crystal display using the surface light source, and a lighting 
advertisement, a traffic sign. 
[0002] 

[Description of the Prior Art] Drawing 13 is the mimetic diagram showing the conventional example 
of the surface light source. The lens sheet 101 is carrying out optical adhesion of the surface light 
source 100A on the light guide plate 102, and the light source 103 is formed in the side face of a 
light guide plate 102 (JP,4-107237,U, JP,5-127159,A, etc.). Typically, this lens sheet 101 has the 
lens array layer of the linear array of the 2 equilateral triangle pole prism of 90 degrees of vertical 
angles. 

[0003] Surface light source 100B arranges the optical diffusibility layer 104 of high Hayes between 
the lens sheet 101 and a light guide plate 102 (JP,6-18707,A, JP,6-301035,A, etc.). This optical 
diffixsibility layer 104 has minute projection 104b at the rear face. 

[0004] Spacer projection 101c which does not almost have Hayes and optical diffusibility is prepared 
in the rear face of lens sheet 101C, and surface light source 100C arranges the optical diffusibility 
layer 104 of high Hayes to a lens sheet 101 observation-side (JP,6- 102506, A). 
[0005] 

[Problem(s) to be Solved by the Invention] Surface light source 100A mentioned above had the 
following troubles. 

** Since it was only diffusion by the prism of the lens array layer of the lens sheet 101, the isotopy 
of the brightness in the diffusion angle of a moderate size and a diffusion angle was not obtained. 
** Since the lens sheet 101 and the light guide plate 102 are carrying out optical adhesion, the 
propagation to all the light guide plate fields of the light source light by the optical total reflection in 
a light guide plate front face and a lens sheet interface is not performed. Therefore, although there is 
comparatively little light energy loss of the light source light 103, it concentrates near the light 
source and there is a problem of becoming an ununiformity. Therefore, when it separated from the 
light source 103 above to some extent, brightness declined rapidly, it crossed all over the light guide 
plate, and the high brightness of uniform distribution was not obtained. 

** Since it can view to the rear face of a light guide plate 102, the optical diffusion dot pattern of the 
rear face of a light guide plate 102 will be checked by looking. 

** Since the thin film air space was made between the lens sheet 101 and the light guide plate 102 
(between [ when / And / a lens sheet is the configuration of two or more sheets ] each sheet), the 
problem of the fringes of equal thickness occurring was in it. 

[0006] Since surface light source 100B condenses by the lens array layer of the lens sheet 101 after 
outputting light source light from a light guide plate front face, and it diffusing it isotropic and 
penetrating it by the optical diffusibility layer 104, the angular distribution (orientation property) of a 
moderate angle of visibility and the uniform brightness in the angle of visibility is obtained (the 
aforementioned ** is solved). Moreover, since an image can be BOKA and scattered by Hayes (haze 
value) of the optical diffusibility layer 104,-izing of the optical diffusion dot pattern of the rear face 
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of a light guide plate 104 can be carried out [ invisibility ] (the aforementioned ** is solved). 
Furthermore, since total reflection of the light is carried out and **** distribution are carried out by 
the minute projection of the rear face (rear face of an optical diffusibility layer) of the lens sheet 101 
into a light guide plate 102 in the front face of a light guide plate 102, there is comparatively little 
attenuation of the output light by the distance from the light source 103 (the aforementioned ** is 
solved). However, since incidence of it is carried out to the lens sheet 101 after diffusing light source 
light at a large include angle by the optical diffusibility layer 104, a part of diffused lights are not 
inputted into the lens sheet 101, but even if optical input loss is large and is whole surface 
homogeneity, the new technical problem that brightness is inadequate produces them. 
[0007] Since, as for surface light source 100C, the optical diffusibility layer 104 is formed, the 
technical problem of the aforementioned ** is solved. Moreover, since spacer projection 101a is 
prepared in the rear face of lens sheet 101C, a thin film air space is lost and generating of the fringes 
of equal thickness can be prevented (the aforementioned ** is solved). Furthermore, since optical 
adhesion with a lens sheet rear face and a light guide plate front face is lost, propagation of the light 
to the whole light guide plate is performed by the total reflection of the light on the front face of a 
light guide plate, and the aforementioned ** is solved. However, since it is most prepared in the 
observation side, the light of the lens sheet 101 which carried out end condensing is diffused again, 
the problem that an angle of visibility is too large occurs, and, as for the optical diffusibility layer 
104, the technical problem of the aforementioned ** is not solved. 

[0008] The purpose of this invention solves all the above-mentioned technical problems, and is (1). 
The isotopy of the brightness in the diffusion angle of a moderate size and a diffusion angle is 
obtained. (2) High brightness is obtained [ rather than ] to the lowness, i.e., the limited fixed light 
source light energy, of light energy loss of light source light. (3) Invisibility (in the case of an edge 
light mold) of the optical diffusion dot pattern on the rear face of a light guide plate is made possible. 
(4) Attenuation of the output light by the distance from the light source prevents (in the case of an 
edge light mold), and it is (5). It is offering the lens sheet, the surface light source, and the display 
which can prevent the fringes of equal thickness between a light guide plate / lens sheet, or a lens 
sheet / lens sheet moreover. 
[0009] 

[Means for Solving the Problem] In order to solve said technical problem, invention of claim 1 A 
base material sheet with light transmission nature, and the light transmission diffusion layer by 
which the laminating was carried out to the front face of said base material sheet, It is the lens sheet 
equipped with the lens array layer by which the laminating was carried out to the front face of said 
light transmission diffusion layer. Said base material sheet It has the smooth rear face whose 
concavo-convex average of roughness height and concavo-convex average spacing are under the 
maximum wavelength of a light source light spectrum. Said light transmission diffusion layer Said 
lens array layer and refractive index differ from each other, and the concavo-convex average of 
roughness height and concavo-convex average spacing have a minute irregularity group 200 
micrometers or less on a front face more than the maximum wavelength of a light source light 
spectrum. Said lens array layer It consists of a light transmission nature ingredient, and is 
characterized by having the concave or convex lens configuration arranged by-dimensional [ 1 ] or 
two-dimensional on a front face. [ many ] 

[0010] In the lens sheet according to claim 1, said base material sheet is characterized by for height 
being more than the wavelength of light source light, and making the minute projections of 200 
micrometers or less scattered at the rear face by invention of claim 2. 

[001 1] Invention of claim 3 is characterized by including the transparent material which consists of a 
cavity of the shape of a translucency plate or a rectangular parallelepiped, the punctiform or linear 
light source adjoined and prepared in at least one or more side faces of the side edge side of said 
transparent material, and said lens sheet according to claim 1 or 2 which carried out the laminating to 
the front face of said transparent material. 

[0012] Invention of claim 4 surrounds the one or more punctiform or linear light sources and said 
light source, and is characterized by including the light source stowage which used the 1st page as 
opening, and said lens sheet according to claim 1 or 2 which covers said opening. 
[0013] Invention of claim 5 is characterized by including said surface light source according to claim 
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3 or 4 prepared in the display device of a transparency mold, and the tooth back of said display 

device. 

[0014] 

[Function] According to invention of claim 1, incidence of the light from the light source is first 
carried out from the rear face of a base material sheet. Since a concavo-convex level difference is a 
smooth field below the maximum wavelength of light source light, the rear face of this base material 
sheet can lessen loss (input loss) by tangential direction diffusion of the light inputted into a lens 
sheet, and deviation. Subsequently, since the light which penetrated the base material sheet is made 
to input in a light transmission diffusion layer and homogeneity is made it to carry out transparency 
diffusion, distribution in the diffusion angle of brightness and a light exiting surface can be 
equalized. Furthermore, again, after carrying out transparency diffusion according to a light 
transmission diffusion layer, since light is made to converge and output in a predetermined include 
angle by the lens array layer, the diffusion angle of light can be intensively stored in a suitable 
include angle. Therefore, technical-problem ** which the Prior art mentioned above has, and ** are 
solvable. Moreover, invisibility (in the case of an edge light mold) of the optical diffusion dot pattern 
on the rear face of a light guide plate is made possible by Hayes which a light transmission diffusion 
layer has, and further, when using it according to a disturbance operation of the spatial coherence by 
the light transmission diffusion layer, piling up the lens sheet of two or more sheets, invisibility of a 
thick interference fringe, such as generating between lens sheets, is also made possible. Therefore, 
the technical problem of the aforementioned ** is also solved. 

[0015] According to invention of claim 2, thick interference, such as calling at the minute opening 
between the lens sheets at the time of preventing the unification by optical adhesion with a light 
guide plate and a lens sheet at it, and putting a lens sheet on it, since the minute projection which is 
in the condition which left the smooth optical input screen at least partially, and serves as a spacer 
was prepared in the rear face of a base material sheet by discrete distribution, and between a lens 
sheet and a light guide plate, can be prevented. Therefore, the luminous intensity distribution of the 
output light in the homogeneity region cloth to the whole light guide plate surface by the total 
reflection of the front face of a light guide plate and prevention of the fringes of equal thickness can 
be performed, and technical-problem ** which a Prior art has, and ** can be solved. Moreover, 
although this minute projection serves as a spacer, there is almost no optical spreading effect and the 
loss by dissipation of the light in the preceding paragraph story included in a lens sheet does not take 
place. Therefore, unlike the case of the conventional surface light source 100B, the purpose (2), the 
purpose (4), and (5) can be reconciled, and it can attain. 
[0016] 
[Example] 

(The 1st example of a lens sheet) Hereafter, referring to a drawing etc., an example is given and it 
explains in more detail. Drawing 1 is the perspective view showing the 1st example of the lens sheet 
by this invention. The lens sheet 10 of the 1st example is equipped with the light transmission 
diffusion layer 12 by which the laminating was carried out to the front face of the transparence base 
material sheet 1 1 and the base material sheet 11, and the lens array layer 13 by which the laminating 
was carried out to the front face of the light transmission diffusion layer 12. 
[0017] The transparence base material sheet 1 1 is fabricated from the translucency base material. 
About a translucency base material, since it has explained to [0008] of JP,6-324205,A for which this 
applicant applied, and [0009], detailed explanation is omitted here. The transparence base material 
sheet 1 1 of this example is the concavo-convex average of roughness height (the difference in 
elevation of projection height and the height of a valley, level difference) deltazl . It has smooth rear- 
face (field of the opposite side of lens array layer 13) 1 la which is the surface roughness below 
maximum wavelength lambdamax of a light source light spectrum. This average of roughness height 
deltazl It will be set to about 0.8 micrometers if it is the case of the usual source of the white light. 
The concavo-convex average of roughness height deltazl The index which equalized the difference 
in elevation of a crevice and heights can estimate, for example, the ten-point average of roughness 
height (Rz) by the convention based on JIS-B-0601 can estimate suitably. This level difference 
deltazl If maximum wavelength lambdamax of a light source light spectrum is exceeded, since a part 
of incident light will carry out diffuse transmission and a part will carry out diffuse reflection, it 
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produces loss in incident light and is not desirable in the phase of going into the lens sheet 10. In 
addition, in order to distinguish from the wavelength lambda of outpatient department light 
mentioned later, the wavelength of the output light of the light source (for example, 43 of drawing 
12 ) of the surface light source is written by lambda of a small letter. Moreover, average spacing 
deltaS 1 of the irregularity of this rear- face 11a Since it is the same, it carries out to below the 
maximum wavelength of a light source light spectrum. deltaSl For example, the average spacing Sm 
of an ISO standard etc. estimates. Such deltazl And deltaSl It will be obtained if the precision 
finishing method of optics, such as a well-known lens, is applied. 

[0018] Drawing 2 is a mimetic diagram explaining the minute level difference of the rear face of the 
lens sheet concerning the 1st example. Drawing 2 (A) is the concavo-convex level difference deltazl 
of rear- face 1 la of the base material sheet 1 1 . The case of smallness is shown from light source light 
spectrum maximum wavelength lambdamax. The thing of the range of the beam of light L21 which 
diffuse reflection is carried out by optical diffuse reflection nature dot pattern 42a of a light guide 
plate 41, among those carries out incidence to a light guide plate front face under by the critical 
angle - a beam of light L22 carries out incidence of the beam of light L spread from the light source 
to the base material sheet 1 1 through Opening A. Here, in abeam of light L21, on behalf of the 
reflective component to the direction of a normal of light guide plate 41 front face, a beam of light 
L22 represents the reflective component to an oblique position to the direction of a law line 
(however, to the front face of a light guide plate 10, incidence is carried out under by the critical 
angle). A part is transmitted light L21T and L22T among these incident light L21-L22. It becomes, 
and is transmitted and used effectively in the direction of the lens array layer 13. Moreover, beam-of- 
light L22R reflected in rear- face 1 la of the base material sheet 1 1 The part is beam-of-light L22R- 
>L22 RT. It becomes and is sent in the direction of the lens array layer 13. 
[0019] Drawing 2 (B) is the concavo-convex level difference deltazl of rear-face 1 la of the base 
material sheet 11. The adult case is shown rather than light source light spectrum maximum 
wavelength lambdamax. As compared with drawing 2 (A), diffuse transmission or the beam of light 
LLOSS which carries out diffuse reflection arises in the direction almost near parallel at the front 
face of a light guide plate 41, and the rear face of the base material sheet 11. Without arriving in the 
direction of the upside lens array layer 13, this beam of light LLOSS dissipates and serves as loss of 
light source luminous energy. That is, before inputting into a lens sheet, it is the already lost light. 
Moreover, in the case of drawing 2 (B), naturally, they are output light energy or the beam-of-light 
brightness IN as the whole surface light source. Since it decreases, there is no ******. 
[0020] The light transmission diffusion layer 12 is a layer diffused while penetrating light. When 
incidence of the parallel ray is carried out to this light transmission diffusion layer 12, an outgoing 
radiation beam of light spreads in a predetermined diffusion angle (a half power angle etc. 
estimates). The light transmission diffusion layer 12 is the concavo-convex average of roughness 
height deltaz2 in the front face. And average spacing deltaS2 Minute irregularity group 12a more 
than maximum wavelength lambdamax of a light source light spectrum is formed. Moreover, unlike 
the refractive index of the lens array layer 13 which that refractive index adjoins, the light 
transmission diffusion layer 12 and the lens array layer 13 do not really make optical this light 
transmission diffusion layer 12, but it is made to be formed in irregularity at both the layer interface. 
[0021] In this case, the whole (a) light transmission diffusion layer 12 may be formed with the same 
matter, it is good also as surface minute irregularity group 12a, and into (b) light transmission 
diffusion layer 12, a transparent particle may be distributed and irregularity may be formed on a 
front face, (c) Or a minute irregularity group can also be directly formed in a base material sheet 
front face. In (a), as an ingredient of the light transmission diffusibility layer 12, the thing of a 
different refractive index from the lens array layer 13 is chosen from resin, such as an acrylic, a 
polycarbonate, polystyrene, polyester, epoxy, polyurethane, and a pel OKIN structure Pori tungstic 
acid. The difference of the refractive index of the lens array layer 13 and the light transmission 
diffusion layer 12 is [ 0.1 or more ] good to carry out to 0.2 or more more preferably, in order to 
form the optical interface (surface of discontinuity) which fully discovers a diffusion function in both 
layers. For example, as a lens array layer 13, when the acrylic resin of a refractive index 1 .49 is used, 
as a light transmission diffusion layer 12, the polycarbonate of a refractive index 1.60, polystyrene, 
epoxy, etc. are used suitably. As a method of forming concavo-convex, the approach indicated on the 
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base material sheet 1 1 [0010] of the approach of carrying out embossing shaping by the embossing 
method by the heat press once well-known after paint or ********** or JP,6-324205,A is suitably 
used in the light transmission diffusion layer 12. Moreover, when the large difference of the 
refractive index of the light transmission diffusion layer 12 and the lens array layer 13 cannot be 
taken, it is good to form the transparent layer of the matter of a high refractive index or a low 
refractive index between the light transmission diffusion layer 12 and the lens array layer 13. As 
such matter of a high refractive index, there are diacid-ized titanium (refractive index 2.5), a diacid- 
ized cerium (refractive index 2.3), etc., and there are magnesium fluoride (refractive index 1.38), a 
Xtal stone (refractive index 1.35), etc. as matter of a low refractive index. These layers can be 
formed by vacuum deposition, sputtering, etc. on the light transmission diffusion layer 12 or the lens 
array layer 13. 

[0022] In (b), the particle of the transparence matter with which a refractive index differs from the 
refractive index of the lens array layer 13 is distributed. Things, such as a ball, a spheroid, a polygon, 
and a piece of a scale-like foil, can be used for the configuration of a particle. A particle-size child's 
particle size is the average of roughness height deltaz2 of surface minute irregularity group 12a. It is 
comparable and maximum wavelength (in the case of usual source of the white light, it is about 0.8 
micrometers) extent of a lower limit of a light source light spectrum is desirable. Moreover, about 
100 micrometers of a upper limit of ****** are 60 micrometers more generally. As an ingredient of 
a particle, empty capsids, such as solid particles, such as resin, such as an acrylic, a polycarbonate, 
polystyrene, epoxy, and polyester, glass, a calcium carbonate, a silica (Si02), Al Nami (aluminum 
203), the Xtal stone (A1F3 and 3NaF), magnesium fluoride (MgF2), and a mica, or resin, glass, and 
milt, etc. can be used. This particle chooses a different thing from the refractive index of the lens 
array layer 13 from these. Also in this case, the thing with desirable the refractive index of a particle 
using that from which ****** differs 0.2 or more more 0.1 or more with the refractive index of the 
lens array layer 13 is the same as that of the case of (a). In (b), the refractive index of a dispersion- 
medium object (binder) may be the same as the lens array layer 12 among the light transmission 
diffusibility layers 12, but in order to perform optical diffuse transmission more efficiently, also as 
for a dispersion-medium object, it is desirable to use a different thing from the lens array layer 13 
like a particle. 

[0023] This minute irregularity group 12a the beam of light which carried out incidence to the lens 
sheet 10 by carrying out transparency diffusion Angular distribution of whenever [ within the 
diffusion angle of the light outputted from the lens sheet 10 / output luminosity ] is made into 
homogeneity (isotropic), distribution of the output light in a light exiting surface is made into 
homogeneity (uniform), in addition the optical diffuse reflection nature dot pattern of the rear face of 
a light guide plate 41 is invisibility-ized by the Hayes (haze value). The average of roughness height 
deltaz2 of this minute irregularity group 12a And average spacing deltaS2 deltazl mentioned above 
and deltaS 1 Similarly, although equalized and evaluated, the average spacing Sm of an ISO standard 
can estimate suitably the ten-point average of roughness height (Rz) specified to JIS-B -0601. This 
deltaz2 and deltaS2 It is desirable to carry out to more than maximum wavelength lambdamax of a 
light source light spectrum. Hayes by the spreading effect of a light according that it is under 
lambdamax to irregularity and the fall (disturbance of phase) effectiveness of coherence are lost, 
moreover — although especially an optical spreading effect top does not exist, if a upper limit is too 
large ~ the homogeneity of the field internal division cloth of output light — being bad (coarsely) — 
in order for the luminescent spot and nonuniformity to be conspicuous in output light, it is desirable 
to be usually a maximum of about 200 micrometers or less, and to use. As the shape of toothing of 
minute irregularity group 12a, a direction-thing is sufficient as random, such as grain and crepe, etc., 
and the microlens array which carries out homogeneity diffusion of the light can also be used into an 
include angle predetermined [, such as an eye lens of a fly, and a pyramid lens array of two- 
dimensional array, ]. Average spacing deltaS2 of the heights (or crevices) of minute irregularity 
group 12a Average of roughness height deltaz2 It is desirable from the point of the transparency 
diffusibility of light, and the homogeneous point of output light to make it comparable. The reason of 
the upper limit about this spacing and a minimum is the same as that of the average of roughness 
height. It equalizes and evaluates between crevices (or heights). As an index, it is JISB, for example. 
Sm specified 0601 times can estimate suitably. Moreover, Hayes (JISK 7015) and total light 
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transmission (JIS K 7105) are suitable for evaluation of the light transmission diffusion layer by the 
level difference of this minute irregularity group, Hayes is 5 to 80%, and the total light transmission 
of 80% or more is desirable. Here, at less than 5%, the optical spreading effect of Hayes is lost and it 
is lost [ of the invisibility of the optical diffusion dot pattern of a light guide plate ] Moreover, the 
spatial coherence of the transmitted light is reduced and the effectiveness of vanishing the fringes of 
equal thickness is also lost. On the other hand, if Hayes exceeds 80%, the diffusion angle of the 
transmitted light will become large too much, and the brightness in the predetermined include angle 
of output light will fall remarkably. 

[0024] The lens array layer 13 consists of a light transmission nature ingredient, and it has concave 
or convex lens configuration 13a (unit lens) arranged by-dimensional [ 1 ] or two-dimensional on the 
front face. [ much ] If it can be made to converge into a desired diffusion angle, and still more nearly 
required and the light which came out of the light transmission diffusion layer 12 can be deflected 
towards a request of output light as lens configuration 13a, it will not be limited especially. 
[0025] Drawing 3 is the perspective view having shown the example of the lens array layer of the 
lens sheet concerning the 1st example. Any of the array of a convex lens like drawing 3 (A), (B), (E), 
(F), and (H), the array of a concave lens like drawing 3 (D), or the hybrid array of a concave lens like 
drawing 3 (C) and a convex lens are sufficient as unit lens 13a. Moreover, like drawing 3 (A) - (F) 
and (H), unit lens 13a may be arranged to-dimensional [ 1 ] or two-dimensional, or may be 
aperiodically arranged like drawing 3 (G). 

[0026] When carrying out the peak of the brightness of output light in the direction of a normal of a 
light exiting surface, as for unit lens 13 a, it is desirable like drawing 3 (A) - (G) to use a symmetrical 
array. Moreover, when leaning the peak of output light to a light exiting surface, as for unit lens 13a, 
it is desirable like drawing 3 (H) to use a right-and-left unsymmetrical array. Since the manufacture 
approach of a lens array is explained to [0010] of publication number 6-No. 324205, detailed 
explanation is omitted. 

[0027] if unit lens 13a has the too small level difference of the period (or lens spacing) and crevice, 
and heights — that convergence as a lens or a deviation operation is lost ****-- the spectrum as a 
diffraction grating - since effectiveness shows up, it is unsuitable. Moreover, since it will lifting- 
come to be easy of a Moire fringe with the pixel of the display when a lens configuration is 
conspicuous and a display is put on the surface light source if they are too large, it is unsuitable. 
Therefore, both the range usually used has a level difference and a period (or lens spacing) suitable 
for about 10-200 micrometers. 

[0028] Since the ingredient of the lens array layer 13 is explained to [0008] of publication number 6- 
No. 324205, detailed explanation is omitted. 

[0029] In addition, since optical diffusion dot pattern 42a of a light guide plate 41 is explained to ** 
of [0023] of [0015] and drawing 2 of publication number 6-No. 109925, or publication number 6- 
No. 324205 etc., detailed explanation is omitted. 

[0030] (Lens sheet of the 2nd example) Drawing 4 and drawing 5 are the perspective views which 
looked at the 2nd example of the lens sheet by this invention from the side front or the background. 
As for lens sheet 10B of the 2nd example, minute projection 1 lb is formed in rear-face 11a of the 
base material sheet 1 1 . 

[003 1] This minute projection 1 lb is not for optical diffusion, and is for preventing structure, 
generating of the fringes of equal thickness, or the optical adhesion unification with lens sheet 10B 
and a light guide plate 41 for the air space of a moderate gap between the lenses put on a light guide 
plate 41 or the bottom. However, when using for the direct female mold surface light source, when 
arranging one lens sheet so that the lens array layer 13 may turn to a light guide plate 41 side even if 
it is the case where it uses for the edge light mold face light source, or when lens sheet 10B is thick 
and it fixes only the periphery of the lens sheet 10 with a spacer using what has a few laminating, 
you may not be. 

[0032] six-sided a four-sided prism, a triangular prism and a prism, the cylinder (or elliptic cylinder) 
of this minute projection 1 lb, etc. are pillar-shaped - it may be [ drawing 5 (B) - (E)], or you may 
have the shape of a frustum, such as four truncated pyramids, three truncated pyramids, six truncated 
pyramids, and a truncated cone (or elliptic cone base), [ drawing 5 (F) - (I)]. 

[0033] In order to secure the minimum reinforcement as a spacer, although the dimension (a radius 
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or diagonal line length usually estimates) of the base of minute projection 1 lb is based also on the 
height H, it is required 1 micrometers or more. Moreover, since viewing of a minute projection will 
be attained or 125 micrometers or more of Moire fringes with the pixel will become easy to produce 
it in use for a liquid crystal display component if especially 500 micrometers are exceeded, it is not 
desirable. 

[0034] The 2-dimensional distribution with the lens sheet surface of minute projection 1 lb of the 
above dimensions has desirable random distribution. Since a minute projection and unit lens 13a (the 
periodic array is carried out in almost all cases) of the lens array layer 1 3 which it has in the opposite 
side of a lens sheet surely overlap a certain period when the minute projection has arranged 
periodically, it will become a Moire fringe and will appear. Moreover, besides the array period of 
unit lens 13a which constitutes such a lens array layer 13, in using it as a back light of an 
electrochromatic display display device, it interferes in the array period of the pixel of a display 
device, and a Moire fringe tends to appear. Therefore, generating of a Moire fringe is prevented by 
forming the array of a minute projection into an un-period. 

[0035] However, if the configuration of the multiple column of each minute projection 1 lb is the 
same and the sense has gathered, even if it randomizes the array of minute projection 1 lb as 
mentioned above, since the whole of each side face of the congener (for example, if it is a trapezoid 
raised bottoms) of each minute projection has turned to the same direction, the side faces where 
these same sense is minute gather, and a Moire fringe comes to form a big virtual side face. 
Although there is no periodicity since, as for this virtual side face, the minute projection is carrying 
out random arrangement, the field which the unit lens which constitutes a lens array has may 
interfere, and a Moire fringe may occur. Therefore, it is desirable to make the field which constitutes 
a unit lens, and the side face which a minute projection has a certain fixed relation. 
[0036] Drawing 6 is drawing explaining generating prevention of this Moire fringe. For example, the 
lens array layer 13 of the lens sheet 10 considers the case where it consists of unit lens 13a of a 
triangle pole lens, like drawing 6 (a). The outgoing radiation side of the lens sheet 10 is a field 
parallel to a X-Y flat surface, and makes this a horizontal plane. In addition, the directions of a 
normal perpendicular to an outgoing radiation side are Z shaft orientations (not shown). Although 
the field which constitutes unit lens 13a is slant-face 13a-l which accomplishes San-ya, it serves as a 
line with parallel crossing intersection of this field (slant face) and horizontal plane and X-axis (the 
axis of coordinates is taken so that the X-axis may become an intersection and parallel). In addition, 
strictly, a slant face is a limited field, and although and a slant face and a horizontal plane do not 
cross according to conditions depending on how to take Z axial seat label for a horizontal plane, 
either, an intersection here means the line which extends said field (slant face) and crosses a 
horizontal plane. Of course, when it is arranged in the direction of a single dimension with a triangle 
pole unit lens, an intersection is only a kind, but when the unit lens of other classes, such as a square 
drill, is arranged in the direction of two dimension, the intersection drawn from the field which 
constitutes a unit lens also has two or more kinds of cases, and those intersections may not intersect 
perpendicularly. 

[0037] Next, drawing 6 (b) piles up X-Y 1 axis of coordinates of a direct system by setting X f shaft as 
the one intersection which carried out the criteria of the intersection drawn from unit lens 13a of a 
triangle pole lens and which is drawn from minute projection group 1 lb to X-Y coordinate shaft. All 
the sense of each minute projection 1 lb (here rectangular parallelepiped) has gathered, and the 
intersection of those side faces and horizontal planes of the lens sheet 10 those[ with two kind ]- 
intersects perpendicularly, and is an intersection parallel to an intersection parallel to a shaft, and 
X'Y* shaft. This X 1 shaft and the previous X-axis are making the include angle alpha. In addition, 
terrible [ of much minute projections ] is carried out, and although a large number [ the intersection 
of the side face of those large number, and the horizontal plane of a lens sheet ], since the sense of a 
minute projection has gathered, it represents with the direction of an intersection and, in the case of a 
rectangular parallelepiped, becomes two kinds of intersections which intersect perpendicularly. 
[0038] If the include angle alpha which the X-axis and X 1 shaft make is zero, it will become parallel 
and will be easy to generate a Moire fringe. However, a Moire fringe can be prevented, if 
arrangement of both sides is taken so that the intersection drawn from such a unit lens and the 
intersection drawn from a minute projection may be detached exceeding 5 degrees. That is, in the 
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case of a rectangular parallelepiped, an include angle alpha is a clockwise rotation (right-handed 
rotation), and the range of 5-85 degrees and generating which is a Moire fringe if it is the range of 
10-80 degrees more preferably can be prevented effectively, moreover, the include angle alpha — 
counter clockwise -5- the range of -10—80 degree is more preferably sufficient as -85 degrees. 
Although the include angle about the intersection drawn from the side face in which in the case of a 
rectangular parallelepiped it will observe if 85 degrees is exceeded becomes still larger, relation with 
an adjoining side face (90 degrees is made to said side face) becomes close to parallel relation, and a 
Moire fringe generates and **-comes to be easy of an include angle by relation with an adjoining 
side face. Thus, if it separates from parallel by relation with the side face of a multiple column 
exceeding 5 degrees, generating of a Moire fringe can be prevented. 

[0039] In addition, a minute projection consists of a rectangular parallelepiped, and in case the 
intersection of the side face and the horizontal plane of a lens sheet of the same kind which each 
rectangular parallelepiped observed, and the intersection of the field of a unit lens and said horizontal 
line specify at a certain include angle exceeding 5 degrees as mentioned above, it is necessary to 
arrange all of no sense of the minute projections (rectangular parallelepiped in this case) to arrange. 
For example, if they have not gathered into the part which adjoined even if 1% of the number of full- 
minute projections was level, it is because it does not have reinforcement to the extent that the 
parallel relation it is unrelated to the reason of generating of a Moire fringe is defined, semantics 
even if there is parallel relation to a part of rectangular parallelepiped which it is not limited to all the 
rectangular parallelepipeds arranged not necessarily having un-parallel relation, and has been 
arranged, that un-parallel relation has the semantics of "each rectangular parallelepiped" which 
carries out [ that the intersection drawn from the side face of each rectangular parallelepiped and the 
intersection drawn from a unit lens are not not mutually parallel in this semantics, and ] as large 
number of people — including . 

[0040] As this minute projection, although a multiple column is sufficient besides a rectangular 
parallelepiped, since that side face is making 90 degrees mutually by the above explanation in the 
case of the target rectangular parallelepiped, whenever 90 degrees rotates, it becomes the same 
situation. However, since the side faces which counter are parallel in the case of a rectangular 
parallelepiped, in Moire fringe generating prevention, the intersections taken into consideration are 
only two kinds of intersections which intersect perpendicularly mutually. However, if it is multiple 
columns other than a rectangular parallelepiped, for example, the triangle pole, in the case of three 
kinds and a pentagonal prism, it will all increase more than the case of a rectangular parallelepiped 
with five kinds. Therefore, the conditions which a Moire fringe generates increase and the degree of 
freedom of a design decreases. Of course, in the free square pole whose adjoining side faces are not 
right-angled even if it is the square pole, the intersection taken into consideration increases with four 
kinds, and the square pole with the parallel side face which is this point and counters with which a 
base consists of a parallelogram and a rhombus can also prevent generating of a Moire fringe on a 
par with a rectangular parallelepiped. However, from the point of the ease of manufacture, the 
rectangular parallelepiped is superior to the square pole which consists of these parallelograms and 
rhombuses. In addition, although there are [ ****** ] n prism which made n infinity, i.e., the 
cylinder with which a side face consists of a curved surface, an elliptic cylinder, etc. when the 
intersection drawn from a side face does not accomplish a straight line When parallel scanning 
methods, such as a scanner, perform an original edition film for a minute projection group to produce 
as opposed to the above-mentioned rectangular parallelepiped, in this case, since the projection is 
minute Giza is made to profiles, such as a round shape which forms the side face which is not 
parallel to a scanning line, or right-angled, and the smooth side face of an original cylinder is not 
made. 

[0041] In addition, what is necessary is just to generate X and the Y coordinate which use a random 
number and arrange a minute projection as an approach of arranging a minute projection at random 
in XY flat surface of the predetermined area which corresponds all over a lens sheet. In drawing 7 
(a), 22 is the random coordinate point which should form minute projection 1 lb obtained by doing in 
this way. Here, it adjoins too much, and when the minute projection which has limited magnitude on 
the coordinate is arranged, like drawing 8 (a), minute projections contact and the duplication part 23 
may be made into each coordinate point 22 comrades. In addition, a dotted line is an imagination line 
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for specifying a duplication part in drawing 8 (a). In such a case, if it is the configuration as it is 
where it lapped, a minute projection becomes large and viewing of it can be attained. For this reason, 
as for height H of a minute projection of a duplication part, considering as zero is desirable like 
drawing 8 (b) as one solution. Thus, it can prevent that the minute projections which overlapped 
adjacently unite and the parietal region of a minute projection becomes large. It can prevent that a 
minute projection becomes large and viewing of it is attained by it even if minute projections 
overlap. Drawing 7 (c) processes the condition that a duplication part is as it is, as mentioned above, 
and drawing 7 (b) shows the minute projection group in the condition of having made height H of a 
duplication part into zero. 

[0042] In addition, the Moire fringe generated in the relation between each above mentioned minute 
projection and the above mentioned configuration side, and the configuration side of a unit lens 
originates in the side face which each minute projection makes defining the intersection which can 
be recognized [ altogether ], and the relation between this intersection and the intersection drawn 
from the field which a unit lens constitutes occurring, in order to arrange all to the same direction, in 
case each minute projection is arranged. However, although each the minute projections of all were 
the same sense in drawing 6 (b) when having arranged each minute projection and making it arrange 
to the random sense even if each the minute projections of all were the same configurations namely 
If it is made to rotate at random as a revolving shaft and vertical Z shaft orientations are arranged to 
a X-Y flat surface, the intersection obtained from the field which the side face of each minute 
projection makes It has the include angle of the arbitration distributed, respectively, and the 
intersection defined as the specific include angle is lost, and even if such, Moire fringe generating 
can be prevented. However, it is better to make it the same previous sense from the point of the ease 
on manufacture of a lens sheet. 

[0043] The cylinder, the elliptic cylinder, etc. are excellent in this point. However, as mentioned 
above, there is difficulty on manufacture of a side face with a smooth surface. Moreover, in case it 
arranges at random, by the approach of describing above as an example of a cure when adjoining 
minute projections lap, and making height H zero, a keen cross-section configuration is made into a 
contact part, and this also serves as difficulty on manufacture. However, if it is a cylinder, the X 
coordinate value and Y coordinate value of X which does not take the approach of making height H 
zero, but is obtained with a random number and which arranges a minute projection, and Y 
coordinate If a random number is generated in larger KIZAMI than the diameter D (value parts, such 
as a digit below KIZAMI, are rounded off), since the random coordinate points obtained are surely 
separated from the diameter D, even if it arranges a minute projection at these coordinates point, 
lapping has no. Moreover, as extension of this approach, KIZAMI is enlarged intentional more and 
the minimum contiguity distance can also be adjusted. 

[0044] Moreover, the distribution density of a minute projection is extent which a lens sheet bends 
and cannot do the fringes of equal thickness, and can secure spacing uniform between the light guide 
plates and lens sheets used as the bottom even if a certain amount of stiffness is in a lens sheet, and 
sets it as extent which cannot do the fringes of equal thickness too according to a difference with 
delicate spacing suitably. When piling up and using a two lens sheet, as for especially the 
distribution density at the time of judging the cross section of a minute projection zero, i.e., the 
number-distribution density of pieces which arranges a minute projection, it is desirable to make into 
2 double less or equal of the repeat period p of the unit lens of a lower lens sheet front face, i.e., 
d<2p, mean distance d during the projection which the minute projection on the upper rear face of a 
lens sheet adjoins. Thus, by designing, between the support contacts of minute projection 1 lb on the 
rear face of a top lens sheet and unit lens 13a of a bottom lens sheet front face by which contact 
support is carried out mutually bends, and spacing between vertical lens sheets serves as an 
ununiformity, and the fringes of equal thickness can come out, or it can prevent that vertical lens 
sheet spacing becomes under the wavelength of light source light. Mean distance d is d<0.5p more 
preferably. 

[0045] About 0.01 - 60% is desirable at an area rate Sr of the total Sp of the cross section of said 
height to the whole surface product St which the lens sheet 10 and the light guide plate 41 have met 
on the other hand as distribution density which can prevent the fringes of equal thickness although a 
lens sheet bends when the cross section of a minute projection is evaluated as a thing of finite 
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(=Sp/StxlO0). Although functioning at its minimum is desirable as a function like a spacer, from the 
point of bending of a lens sheet, it is required to some extent, and when considering as the surface 
light source combining the light guide plate mentioned later, a certain extent is required also because 
of equalization of the region cloth of brightness. 

[0046] In order to consider the factor related to the field internal division cloth of brightness, it 
explains using the rate R of surface ratio in the area rate Sr described above and a law of reciprocity. 
Rate of surface ratio R [%] is expressed by the degree type as a rate to the whole surface product St 
which the lens sheet 10 and the light guide plate 41 have met [ the total Sa of the area of the part of 
the opening 9 which minute projection 1 lb does not stick with the front face of a light guide plate 
41, and has spacing more than wavelength ]. 

R=Sa/Stxl00, therefore the rate R of surface ratio have the relation of R+Sr=100 to the area rate Sr. 
Although this rate R of surface ratio is determined with the homogeneity of the brightness in the 
field demanded, the use effectiveness of light energy, the dimension of a light guide plate, etc., the 
rate R of surface ratio usually needs to consider as 90% or more more preferably 80% or more. 
[0047] As this reason, when both surface roughness sticks the front face of the smooth light guide 
plate below the wavelength of light, and the front face (rear face) of the lens sheet 10 Most is emitted 
among the input light which carries out incidence to a light guide plate from the light source, without 
carrying out total reflection in the field part which results by distance y from the side edge section by 
the side of the light source (in a light guide plate front face). Even if it carries out incidence above a 
critical angle, in the part, total reflection is not carried out, but since light advances into a unit lens, 
from y, brightness will fall rapidly and it will become dark in a distant place. And if the percentage 
to the overall length Y of the optical propagation of the light guide plate of die-length y of a light- 
emitting part is actually measured, it will become 10 - 20%. Therefore, since about 100% of light 
will mostly be emitted in the field part of die-length y on the front face of a light guide plate in order 
to distribute equally the amount of light energies by which incidence was carried out to the light 
guide plate from the light source to an overall length Y, it is necessary to make 10 - 20% of the 
incident light which comes to the field part of die-length y penetrate, and to emit it, and it needs to 
carry out total reflection of 90 - 80% of the remaining light. Here, in general, since it approximates 
by **(total reflection quantity of light / total reflection quantity of light) Sa/St=R, 80 - 90% (Sr=10- 
20%) of range is required for R. And since it can approximate similarly from y in a distant place, R 
can apply the point which needs 80 - 90% covering an overall length. However, if R becomes close 
to 100% (Sr is 0%) too much, as described above, it becomes impossible for spacing between minute 
projection groups to maintain by bending of a lens sheet more than the wavelength of light, and is 
not desirable. Therefore, the upper limit of R is good to make it to 99.99% or less (Sr>=0.01%). 
Moreover, it is required to carry out the maximum prevention of the light which carries out incidence 
to the lens sheet rear face which is one of the most important design concepts in this invention 
deviating to the tangential direction of the light exiting surface of the surface light source by diffuse 
reflection (or transparency) in addition to the above, and losing. From this point, little Sr will be 
good, so that there is. Therefore, it is desirable to design so that it may become the minimum within 
limits which fulfill equalization of the field internal division cloth of the brightness described above 
or the conditions of interference-of-equal-thickness prevention. 

[0048] Moreover it prevented the fringes of equal thickness and a Moire fringe, without the beam of 
light which carries out outgoing radiation having increased, and brightness falling out of an angle of 
visibility by preparing the above specific minute projection groups in one side of a lens sheet, it can 
consider as the outstanding lens sheet which can distribute output light with a uniform region cloth 
over the whole light guide plate surface. 

[0049] Next, this minute projection lib explains in detail the condition which can control generating 
of the fringes of equal thickness, and its reason. Drawing 9 is a mimetic diagram explaining the 
principle of a minute projection of the lens sheet concerning the 2nd example. In addition, although a 
thick interference fringe, such as being made between the lens sheet 10 and 10 (the base material 
sheet 1 1 and lens array layer 13), is made into an example and explained, it is applicable here 
similarly [ in the case of the lens sheet 10 (base material sheet 1 1) and a light guide plate 41 ]. Height 
deltaz3 of minute projection lib When the angular radius of that light source at the time of seeing 
said light source for the longest wavelength of the light spectrum of the light source which observes 
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this lens sheet 10B through the reflector on this lens sheet 10 Bth page from lambdamax and an 
observer is set to deltatheta, the conditions of a formula (1) are fulfilled. In addition, in order to 
distinguish from the wavelength lambda of the light source of the surface light source, lambda of a 
capital letter is used. 

deltaz3 >=lambdamax/2deltatheta2 — (1) 

Moreover, the-like and two-dimensional 1 -dimensional array of this minute projection 1 lb is 
aperiodic, and the width of face delta x of minute projection lib fulfills the conditions of a formula 
(2). 

deltax <=500micrometer — (2) 

[0050] Furthermore, the mean distance d of phase next door **** each minute projection 1 lb fulfills 
the conditions of a formula (3) to the period P of unit lens 13a. 
d<2P - (3) 

[0051] Here, the example which uses the thing of the same structure like lens sheet 10B-1 and 10B- 
2, carrying out a two-sheet laminating so that the ridgeline of unit lens 13a may intersect 
perpendicularly is given and explained. 

[0052] The disappearance conditions of a thick interference fringe — next, it can set to the height of 
minute projection 1 lb formed in the rear face of lens sheet 10B-1 and the laminating side of lens 
sheet 10B-1 and 10B-2 -- are explained, it is shown in drawing 9 — as — the rear face of lens sheet 
10B-1 by the side of a front face - minute projection 1 lb — preparing — opening [ between lens 
sheet 10B-1 and lens sheet 10B-2 ] H (x) it increases -- making - with --****-- interface SI Beam 
of light LI to reflect Interface S2 Beam of light L2 to reflect Generating of a thick interference fringe 
(superordinate concept of a Newton ring), such as being based on interference, is controlled. 
[0053] At this time, all the fringes of equal thickness are the need of taking into consideration the 
fringes of equal thickness of minute projection 1 lb and the fringes of equal thickness other than 
minute projection lib (periphery) overlapping, as the fringes of equal thickness. Among these, 
although it is about the fringes of equal thickness other than minute projection 1 lb (periphery), it is 
thickness [ of the opening layer in that case (air space) ] H (x). Thickness [ at the time of carrying out 
the direct contact laminating of lens sheet 10B-1 and 4-2 for the existence of minute projection 1 lb ] 
h (x) It becomes the sum with height deltah of minute projection 1 lb. namely, — H (x) =h (x) +deltah 
- (4) 

since it is deltah>0 here - 0<=h (x) it is — even if — (namely, ~ even if it is set to h(x) ->0 and 
carries out asymptotic to 0) 
H (x) >=deltah> 0 - (5) 

A next door and H (x) It will not carry out asymptotic to 0. 

[0054] It disappears and the fringes of equal thickness go as thickness H of the opening section 
becomes large. Therefore, it is the disappearance conditions of the fringes of equal thickness of the 
periphery of minute projection 1 lb which calculated the lower limit of H to which the fringes of 
equal thickness disappear, and substituted this for the formula (5) according to increase of H. 
[0055] Hereafter, this condition is computed. "Wave optics" (Kubota extensive work, the Iwanami 
Shoten issue, the August 30, 1975 4th ******) According to the 87-89th page When the light source 
has spatial breadth, it is an observer to the reflector SI, and S2. The angular radius of the external 
(lens sheet 10B is observed from the outside) light source 7 let pass and seen deltatheta [a radian], 
When setting thickness of lambda [mum] and an opening to H [mum] for the wavelength of light 
source light deltatheta«(lambda/2H) 1/2 - (6), 

It comes out, and if it is, it is known that the fringes of equal thickness will be accepted, therefore, 
the conditions (conditions which do not produce an interference fringe) that the fringes of equal 
thickness cannot be viewed from a formula (6) — H (x) ******** — if it asks H (x) 
>=lambda/2deltatheta2 (7) 

It becomes. If a formula (7) is substituted for a formula (5), it is height deltah of minute projection 

1 lb. delta h>=lambda / 2deltatheta2 [mum] - (8) 

It comes out and it is drawn that what is necessary is just to be. 

[0056] Since a formula (8) is in direct proportion to lambda about the light source which has the 
emission spectrum distribution usually used although the above is the case of the homogeneous-light 
light source, it is upper- limit lambdamax of spectrum distribution among light source spectrums 
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(lambda min<=lambda<=lambda max). If a formula (8) is filled, it can be said that all remaining 
lambda fills a formula (8). It follows, delta h>=lambda max/2deltatheta2 [mum] — (1) 
It becomes the conditions of the height of minute projection lib about the light source with ** 
spectrum distribution. 

[0057] If the concrete numeric value of a formula (1) is calculated now, it will be supposed that the 
front face of lens sheet 10B is observed using the 0.38 micrometer<=lambda <=0.78micrometer 
white light as the external light source 7. Moreover, by interior lighting or the natural light from an 
aperture, if the angular radius of the external light source 7 is made into 10 degree<=deltatheta<=120 
degree, i.e., 0.175[rad]<=deltatheta<=2.094[rad], usually a formula (1) — delta with least right-hand 
side of a formula (1) — as the value corresponding to theta= 0.175 [rad] and lambdamax =0.78[mum] 
delta « h>=12.5 [mum] - (9) 

******. in addition, originally from a viewpoint of optical adhesion prevention, constraint does not 
have the upper limit of deltah. However, when deltah was too large and it assembles to the surface 
light source that a lens sheet tends to bend, become, thickness becomes thick or a projection becomes 
is easy to be viewed. Therefore, it is usually desirable to make it 200 micrometers or less. 
[0058] In addition, the following conditions are added although a formula (8), a formula (1), and a 
formula (9) are minimum requirements. That is, when lens sheet 10B consists of a body it can be 
considered that is the perfect rigid body, it is sufficient if it supports by the projection of three points 
which is not on the minimum and the same straight line (the top-most vertices of three square shapes 
are made). However, when lens sheet 10B consists of a body which was made with synthetic resin 
and which has flexibility thinly and the distance between minute projection 1 lb separates too much, 
lens sheet 10B is bent by the part of minute projection 1 lb, and it is h (x). It is H (x) further. It stops 
fulfilling the conditions of a formula (8), a formula (1), a formula (9), and a formula (5). 
[0059] Then, in this case, even if it produces bending, minute projection 1 lb on the back is prepared 
with sufficient consistency so that the conditions of a formula (8), a formula (1), a formula (9), and a 
formula (5) may always be fulfilled, as the standard of the consistency of this minute projection 1 lb 
— general — 2 double less or equal of the period P of lower unit lens 13a of lens sheet 10B-2 — it is 
made to make it distributed two-dimensional with 1/2 or less period still more preferably That is, the 
mean distance d of the phase next door **** minute projections 1 lb and 1 lb should just fulfill the 
conditions of a formula (3) to the period P of unit lens 13a. 
d<P - (3) 

Here, with reference to drawing 10 , the conditions of a formula (3) are explained further. Since it is 
easy, in [ nearby / nothing and lens sheet 10B ] being only the line type (one dimension) array of unit 
lens 13a, as they show drawing 10 (A) and (B), A, B, and C three equilateral-triangle **ABCs 
among minute projection 1 lb If the minute projections A and B touch unit lens 13a-l and 13a-3 at 
the time of distance AB= distance BC= distance CA=2P during two minute projections, when its 
attention is paid only in the direction of the y-axis, surely in the middle of the minute projections A 
and B, it seems that unit lens 13a-2 which do not touch a minute projection exist. However, if it sees 
two-dimensional, unit lens 13a-2 are supported by the minute projection C left in the direction of the 
y-axis. Since all unit lens 13a will be supported with the aggregate of three-point support as it does 
not leak and minute projection 13b shows to drawing 10 (C) and (D) if it does in this way, the 
contact by bending by lens sheet 10B-1 and 4-2 is suppressed by minimum. Moreover, if d exceeds P 
bordering on d=2P also experimentally, even if delta h and delta y fulfill the conditions of a formula 
(1) and a formula (2), respectively, it is checked that the fringes of equal thickness start being 
viewed. Therefore, the conditions of a formula (3) mentioned above are acquired. If it does in this 
way, it will be supported by one minute projection 1 lper two pieces of unit lens 13a of profile total 
**** b, and the effect of bending will be lost. However, if mean distance d becomes not much small 
and minute projection 1 lb crowds too much, since the diffusion angle of emission light will spread 
too much, it is desirable to choose the suitable range. 

[0060] Next, the fringes of equal thickness of minute projection 1 lb are explained. Near the minute 
projection 1 lb, it is H (x). In order to take ->0 (convergence), the fringes of equal thickness are 
unescapable. It is not giving a period in one dimension or two-dimensional, but making it arrange 
confusedly and forming width-of-face deltaX of minute projection 1 lb in distribution of minute 
projection 1 lb as a means for avoiding this as a matter of fact, at the magnitude which cannot be 
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viewed. Even if the fringes of equal thickness occur by doing in this way, it is not viewed in itself, in 
order to carry out localization only into the field of minute projection 1 lb. 

[0061] However, if minute projection lib has arranged periodically, in order that minute projection 
lib and unit lens 13a may surely contact a certain period, when it observes from a distant place, the 
minute interference fringe of minute projection lib will be integrated, and it will be viewed as an 
interference fringe. By supposing that the array of minute projection 1 lb is aperiodic, if it observes 
from a distant place, light and darkness will be integrated confusedly, and the microscopic 
interference fringe of minute projection lib will serve as zero, and will no longer be viewed. Then, 
as width-of-face deltaX of minute projection 1 lb, 100-micrometer or less extent, then a practical use 
upward glance target are usually attained. That is, what is necessary will be just to fill a formula (2). 
deltay<=100micrometer — (2) 

[0062] in addition, the casting (casting) of mechanical processing of embossing (die pressing) 
processing the transparent and colorless thing of this minute projection 1 lb is desirable, and also 
according [ that process ] to the heat press to the rear face of lens sheet 10B, sandblasting processing, 
etc., and transparence resin — law and ** [0063] (Light guide plate) The opposite side of the light 
reflex layer of a light guide plate 41 is a flat surface, and below the wavelength of light source light 
is made to surface roughness (measured by the ten-point average of roughness height Rz of JIS-B- 
0601 etc.). Usually, the light source is a visible ray, and since the wavelength is 0.4-0.8 micrometers, 
surface roughness may be 0.4 micrometers or less. What is necessary is just to use the precision 
polish currently performed with injection molding and casting (casting) shaping using the heat press 
of technique well-known as the approach of making granularity of this level, for example, a mirror 
plane plate, and the form of mirror plane nature, an optical lens, etc. 

[0064] As an ingredient of a light guide plate 41, it chooses from the ingredient of the lens sheet 
mentioned above, and the same translucency ingredient. Usually, the resin of a polycarbonate is 
used. As for the thickness of a light guide plate, an about 1-1 0mm thing is usually used. 
[0065] (Example of the surface light source of direct female mold) Drawing 1 1 is the sectional view 
having shown the 1st example (direct female mold) of the surface light source by this invention. The 
surface light source 51 arranges the lens sheet 10 of drawing 1 to the opening side of the back light 
30 of the direct female mold with which the line light source 32 of a fluorescent lamp etc. was 
established in the case 31. In order to use the light energy of the light source 32 effectively, to the 
inside of a case 3 1 , it is desirable to perform white paint etc. and to make it a high reflection factor 
side. 

[0066] (Edge light mold face light source) Drawing 12 is the perspective view showing the 2nd 
example (edge light mold) of the surface light source by this invention. As for the surface light 
source 52, lens sheet 10B of drawing 4 is arranged on the top face of the light guide plate 41 of the 
back light 40 of an edge light mold. The reflecting layer 42 is formed in the inferior surface of 
tongue of a light guide plate 41, and, as for this back light 40, the light source 43, the reflective film 
44, and the lighting covering 45 are formed in the both sides of the side edge side of a light guide 
plate 41, respectively. The surface light source of an edge light mold has the advantage to which a 
light emission side cannot generate heat easily due to a thin shape. 

[0067] In addition, since the detail of the surface light source is indicated by [0017]- [0025] of 
publication number 6-324205, detailed explanation is omitted. 

[0068] (Example of a liquid crystal display) The surface light sources 51 and 52 shown in drawing 
11 and drawing 12 can be used as a liquid crystal display by arranging at the tooth back of the liquid 
crystal display component of a well-known transparency mold. Moreover, it is applicable to the 
component which needs the tooth-back light sources other than the liquid crystal display component 
of a transparency mold, such as an electrochromic display device. 
[0069] 

[Effect of the Invention] As explained above, according to this invention, the light which penetrated 
the base material sheet whose concavo-convex average of roughness height and concavo-convex 
average spacing are under the maximum wavelength of a light source light spectrum, and went into 
the lens sheet Since the concavo-convex average of roughness height and concavo-convex average 
spacing make it input in the light transmission diffusion layer which has a minute irregularity group 
more than the maximum wavelength of a light source light spectrum and make homogeneity carry 
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out transparency diffusion Upper **** loss is suppressed by dissipation of the light to the outside of 
the lens accompanying light transmission diffusion. Moreover Since light is made to converge and 
output in a predetermined include angle by the lens array layer again after being able to equalize 
distribution in the diffusion angle of brightness, and a light exiting surface and carrying out 
transparency diffusion according to a light transmission diffusion layer Can store the diffusion angle 
of light intensively in a suitable include angle, and further by the fall of Hayes by the light 
transmission diffusion layer, and spatial coherence Since the interference fringe can be disturbed and 
it can disappear even if it makes the optical diffusion dot pattern on the rear face of a light guide 
plate invisibility-ize and the fringes of equal thickness occur, technical-problem ** which a Prior art 
has, **, and ** are solvable. 

[0070] Moreover, since the minute projection used as a spacer was prepared in the base material 
sheet, the luminous intensity distribution of the output light in the homogeneity region cloth to the 
whole light guide plate surface by the total reflection of the front face of a light guide plate and 
prevention of the fringes of equal thickness can be performed, and technical-problem ** which a 
Prior art has, and ** can also be solved. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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generation of equal thickness interference fringe by the 
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CONSTITUTION: In a lens sheet having a base sheet 11, 
a light transmitting diffusing layer 1 2, and a lens 
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average space S1 of irregularities are less than the 
maximum wavelength of a light source spectrum, the 
light transmitting diffusing layer 13 is differed in the 
index of refraction from the lens arrangement layer, and 
has fine irregular groups in which the average roughness 
Az2 and average space S2 of irregularities are not less 
than the maximum wavelength of the light source light 
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fflltttSHi, 0f5£©5£®E« (¥«ft*C 

.toxffMffi-rs) icadt-s. ^tsiaaaei 2«, -?■© 

^ffiCtt> Eldb©¥^a^Az2 RtWSWPIASj & 

12a««MSnT^5. ^©jtSjaitmei 2 
-?-©S*T^*tRiS-r-5 V>XE?!IJ3 1 3 CDJB*r*£ 

g& o » >$Sjat£fua 1 2 1 u>xmmm l 3 t^:^ 
[0021] ci©*§-&t, (a) yt&m&mmi 2©^ 

#&^-©®MtCioT^b. ^®©a/MHIia» 1 2 
aiLTt>«fc<AU. (b) ftjSiSffifHgl 2©*fc, 3 

v>. (c) mttzs-h&mizwmthm&m. 
&mi&-rzz.t.*>-T:%z. (a) ©s^trte, 

StttBl 2©#fltttll T^u;k #'J#-#*- 

^;w^>fflji3}?»j^>^xx>ffi^©«J8i©'P 

ri^S, V^XEJUJBl 3 iSfeSBSMs - ©*)©***^ 

u>xe5ijm 1 3 tytmmiik&m 1 2 t©a*r^© 

aiKS) S^££-r*fc«)lCf4, 0. l£Lt, *0»*b 

<ao. 2K±tr-5Jit**«fc^. u>xmm 

fc^jctt. 3taiaitagi 2 turn a*f^i. 6 

ai:fflv>6n.5. E3ia©^tttuT«. 3tSiait«@ 
1 2 ssa->- h 1 1 -hi:-B.sgxiJB£-&^-a-^^ 

[C, ^&©§?&:/^X»C±-5X>#XffilCj:»3X>#Xf£ 
J&rZJjm* Xtt. »PI¥6-3 242 0 5^© C0 0 
1 0] tCEKb&^fe^ifdWiaCfflViSns. 

jtsisttii^ 1 2 tu>xmmm 1 3 t©a*f^©M& 
*#<®ftfcv>«'&fcte. ^tsiaitt^i 2 tp->xe 
^ 1 3 t©ra«ciSJixff^x«ffijBiif^©<aM©s^ft 

SSJg«-r-5tJ:Vi. ^©«};5^Jl5®^©^a:bT 
tt» 2 8ftf^> (HSr^2. 5) , 2 8ftty>A 
(B*T^2. 3) ^*D. fia»f^©^HtLTfS, 
7yft7^*i">A (Sifi^l. 3 8) . (®$f 

*i. 35) :in&©gtt, ytmm&WL®i 

[0 0 2 2] (b) ©»#ttt, S*f^**W>XE^IS 

1 3©jasf^ts^-5aw<fe@©a&?&»gis-a-s. 

«!&^©^«». [§H6«!R#. #AAf« »fr«fSfr 
74^©t>©*^fflT€*. «ig^©«l[g«> SB©** 
EDflSl 2 aCf^SAz, t^iSST»D. TIBfi 
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\VHMitX^9 hJKDS^rjSg (S#©e&3fcig©*§-& 
tt, iftO. 8 Mm) Sg)WJ*lA>. ±Ht*a«, 
^lOOnmeS. ±0ffKtt6 0 /im-rab-5. 0 

U^^V>, x#*->. #'JXX5Ml^©8fI&. WJ% 
->'J* (SiOa ) . T)V±% (Al 
j Os ) . *S5 (A IF. • 3 N a F) . yyfcvif 
*-><7A (MgFi ) . §SS?©*|tM&^\ XB. SJ 
0, ffi?, ^7X^©*£&^fc£&^-5 
5. dW^SlTtts £n&©<pa»Sk>XE?!IJIl 3© 10 

««t^©H*r^U>XiB?iJSl 3©JS*rJpt> 0. 1 
SA-L, «fcO#L<«0. 2K±S&5t>OSlVJ5^i 
id^SlV>©tt, (a) |f08S-e&.5. (b) © 

S^lrtt, 3fi3ifii£ia£Ji 1 2 ©5 C/t-f> 
y-) ©JSSrsm, W>XE5U@1 2t|^CT?feoTt> 

[0 0 2 3] £©#/NStaiM 2 att. V>X->— h- 1 a? 

x->-m o*^a*^n-5^otK«^rt-c©tti^^ 

©tti^ft©:^^— ftl;StT, -E-W'W 

X (#«) KioT, ss#«4 l ©mffi©ft&ifcE*t14 
Hyh/^->£TUfflftt5. H©«/MH]i2i»l 2 a 
©^a*Az2 RtPP^MBlASi t>, lfti£Ltfi:Az 
i , A Si hnmzVX. W-esitLTWtiti-tZtf* J I 
S-B-06 0 1i;S)l3n&tA¥^ft3 CRz) 
3?» I SO«»©¥^WIBSinlCj:^T»)llCf|£ffiT?# 50 
■S. £©Az: . ASj ». 3tJS3tX^!> h;V©S*S 
gAmaxHJ:i:t5rt!W$LV>. Amax*«T 
C0OtC«t-5JK©*£Saa*tJ;-5^'fXR(^=it; 

-i^>x©fiT (ffi«©»a) 2&*#&<ft5. 
•st. ta*^©®rt^©^-tt36«s< (fio 

A200 wme««T-cffiv^e:t*tS*uv^ ®/MHJ 
G8U 2 a©G3ia^*i:UT«, 0>g, SStfS^©7>y 

©A^w>XTn-^©Hfj£©fts^i^*^-*t«-r 

2a©OSBI^± (XttDaa5H±) ©¥*?BBR1AS S 

©j&Rt*a##©J%-tt©^e.#i;Lu. ci©raiBt= 

sb (jutom ^±©ra«, wntvxwm-rz. mm 
turn w^itf, jisb o 6 o nsjesn/tsm 

Sfc«tS3tS3ait»@©HMffilCB. 'v-f X (J I SK 50 
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7015) t-kymm&m (jis k 7105)** 

jSbTfcD. ^-fX*»5*»6 8 0 X WOr^igSjIsp 
#8 0X£l±#ff£Lfr>. CCT. ^X*t5?6*iKT 

->©*<iratt<bft<fc-5. *&» ^^©araw^t 

<fc*. — 3dr» X** 8 096 **g*.-5 ffiiS3t©tt 

[0024] u>xmmmi 3«. 3t3is&*ma>e>fc 
o» i^7nxtt2i>c7c{c^aE5!i$nfciH«xtt(a«© 

l/>Xittl3a (#ttl^>X) SSSICfttHS. 
V>X)§MK 1 3 aiUTIt #3iai£giJf 1 2 SHi&ft 
iSM©l£f»£rtl£iR#31i-5 SSCifc 

[0025] 03«, ^\mmm\z%z>v>x^-ho> 

k>XE^©WS^Ufc^«HT»-5. *4tl'>Xl 
3alt 0 3 (A) . (B) . (E) . (F) . (H) 
0>&5ts.ihV>X<DUm. S3 (D) ©JcSfcGfll^X 

<nmm. xtt. 03 (o <D^t£m\^>xtihv>x 
(omsSeMmco^'rn-eh^. ^U>X1 3 a 

fcfc. H 3 (A) - (F) . (H) ©i-Sfc. l&7cX\t 
2^7clrE^JLTfe<tV»L. *V»tt, 03 (G) ©iS 

[0 0 2 6] 3 att. ffl;*j}fc©«g© fcf- 

^*ai3tffi©ffis*i«i»c-r5^te. 03 <a) ~ 

(G) ©«k3C. S*M»3a:E5!ISfflV^c:t*W*b 
V^. »fil/>Xl3all aiA3K©bf-^Sa3tt 

HKMUT«tt5S-&ICtt. 03 (H) ©J;3C. fc* 

3&ttfctH>TWt, »i¥6-3 24205^© CO 01 

o) icis^$nT^-5©T?. ^LViia^tt#BS-rs. 

[0 0 2 7] ittW>Xl 3 att. ^-©«»3 (XttV> 

xrasD Rotia«taa5©as«»/hSjg**t, v>x 

UT©»3fc8S**^n<&©T, ^jSWTfcS. Sfc. "t 

jS«B*«-&&«-&fc:, •e©^^e©sst© : e7v 
iiBseiu-^-r<fts©Tr. ^jS«jt*5. seot, m 
#«vj&n*ttHtt. as> ^« (x«v>xwrd ** 

*C10~2 0 0 
[0 0 2 8] l^XEyWfl 3©«fi«. !|#B8ip6 — 3 
2 4 2 0 5^© [0 0 0 8) »CBiW**lTV»*©T?. fif 

[0 0 2 9] «3t«4 l©3tt*«Fy h/t*— > 
4 2 afcOVvttt. W6-1 0 9 9 2 5#© (0 0 
1 5) . 02XB»K¥6-3 24 2 O5fO CO 0 2 
3) ©€)^I^Sira3nxV>*©-C. Pb^Si9B««BS-r 
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[0030] m2nmm<oi'>Xi'-h) bh, as 

g<!OW>e.j|.fc&«0T&S. Sg2g|J£«si©U>X->-h- 
10BI1 Ml ©SB 1 1 a fc8W3$B 1 1 

[0031] ^©ta/j^ei i be. ^itftofe»e>T?tt 
-mob t»^t«4 1 hoyt^mm-ftfc&Vik-rz 

^>X->-M«©*£U->X52?iJJIl 3*«S3£«4 1 

m o b*w<. nm&'Pte^o&m^r. v>xis 

— hi OCSiC^SX^- 9-JC«toTH3£-r-5«^C 
[0 0 3 2] COtt/hSfeiBl lbtt. 4*|ft. 3#tt, 

6^e. me (xetsnft) &£©«« cas (b> ~ 

(E) J TJifctjTfc. 4ft«|-&. 3«ffi^, 6*S«§#. 

<304«n«i<?) fc£©n#tt chs (f) ~ 20 

(I) D TfcoTt><J:^. 

[0 0 3 3] tSMSl 1 b©J&®©^*fc (S^tt^S 

xattMm&~?ms) «. t*-tUT©&tei8©3fi 

±MT?*5. 12 5 /imJ&Lt. ftC 5 0 0 Mm 

T^afUJBTtt. ^©KSSfcO^rMaa^C^-tXfc: 

[0034] ±m<D^3ft-tm<om^isi 1 b©^> 
x->-hST?©n^7c^«. 7>y&ftmw&v 30 

??gt l/>X->- h©5»ECtta U>XE?JH 1 3 
t&oTSinTLa^. d©J:5)ttl^>Xffi5iJJg 

1 3 &mf&-rzm&i'>xi 3 awBa^^K^-icb, 

* 5-?8S^3l^©A>v^ 5-f h £ LTffifflf*^ 

SitlCiD*7HS©^^B6±$n-5. 40 
[0 0 3 5] a±©«t5fctt/J^5 

gn bwia^j^^^AftUTfc. sa/hssei 1 b 

Ti^— ©^[RlSlRjUT^Sit&C, ^nSH— |R]#©« 

•rs^diwft-s. c©fig«ffl!iffi»±, 
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it. fa*3§e©*rr*ffl!]®.J:£. ^*-3£©k#ict 

[0 0 3 6] H6tt. Cl©^7USi©«^K±SSiK-r 
09*.«, 06 (a) ©«k5tC. P->X->- 

h 1 o<Di>>xmmm 1 3 «, H^aw>x©^&v> 
xi 3 a*>&a*ssn-5S-&s^T*s. v>x s s— 

M 0©m»M«. X-Y¥®K:¥fTfcBT<&9. £tl 

2rlR) (H^-arl*) TN&£. mfiV>Xl 3 agists 
ffitt. UU^fclfrrSWl 3 a- 1T»<5^, £©ffi (** 

ffi) t*^®t©5?*5*xsit, xitawf&sta 

*>Zfftffig©Ht)^lcJ:D^»S&D. MB£*¥nT£t* 
^fr^TXt?5^V>*t. CCTWSSSttitMBffi (ft 
BSi) £MSbT*¥M£Xfc>**t©3:<*-e**. *>t>3 

aa©*ttk>x*n*5c^ie»ciE5nufc«^tt. me 
[0037] me (b) », h#£i^>x©#& 

1/>X1 3 a*>S»ffl$n^3?^SS^L,fc, X-Y& 

gtfcX' tttUT, jtff3ft©X' — y' ^affi*»fe-& 
*>*fc >fe©Ti&5. ftftiMfll lb (CCTtt, it* 
#) ©faStt. ^TJKoT^T. -€-tl6©fflJMtW>X 
h 1 0©*¥ffit©3S«8«. nas^oitieL. 

x' $fttr^fT^s«8t, v mizy-ntrtzmx&z. c 

©X* fftt5t©X$Sa:e. ^fta&^LTV^. 
W/hSHfiMU ^Sft>*UT*D. ^n6©^Sc©(BIMt 
V->X->-h©7K^ffit©3?«Sfe#S:*S*t. flMxgSB 
©(6j#**fi}-DTVi-5©T, X»©*lSn?^bTit3&# 
©«^«iE2!tr-53SS©^aSt*^. 
[0 0 3 8] XtfitX* ftt©«:-rftSa*t-tfni?a5n 

«. vfft^o^eyns^fifeb^-rvi. u^u. c© 

Atta«q»ff'S0 T, 5~8 5* ©fS 

B. «tO0*b<«l 0-8 0" ©JSlT*ntf, ^7 
HB©»^tt38*WfcRlhT€*. Malt K 
^tt0DT. -5- — 8 5" . «fc0fl : *b<tt- 1 0~ 

-8 0° ©*8ffl-cb<kv>. il*^©»^te:. 8 5° £i 

5° fclSjSLTfiffi-tttf. ^Tlst&OR&mkXg*. 
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[0039] ft*. m*&mw%.\imys»fr*>t3iU. 

ft£bTV>ftttntf, ^7H8©5S£©ig0£ftS¥fT 
l3l&££l8T*g©3§i££#ifcftV>*&-e&-5. £©* 
i*T. &iSD&#©fflMfre.2!»ffiSns£il9iliittV>X 

a>s mm * ns t am n Wr-r * ■& t -r s> 
[0040] coet/h?eetuTtt, e^Kntcb* 

ftttT?feJ:»r»*», «±©1ft9IT#&£bfcIt>5f#:©«^ 
fc, -€-©fi!l®ttSV^C 9 0 ' £ftLTl>S©T?, 9 0° 
lsIteT£&K|i^ft#«£:ftS. L*>U St^flc©^ 
fC. -ew^lRjf -5fi!lffil^±^ffT*S©T?. €7H» 

o«^«sil t. *>»£#©«•&£ 9 fc£< ft 
ft. «Effi*t¥ffBHia»^. S7§^5ft£eg£ttT*>, * 

■5. l*>u tte©«»a©jnu9>&tt. cn&©^ffia 

2I»-*»£»)i» SftSBSfcttJ; 0 *>, tt^#©*39t«nT 
ft*. flIffl*»6*fllSnS3SS»*«a«SJ«Sft:V» 

mumzzthx. Mx.\t. st/jN^esoffs-r-sfc*© 

*f 2— «S©¥fr ft X* * = >^*5£ 

>t¥ffXttiftATft:V»«ffi*}B)«-r-5n»«©tt»fc 
*i«*T?«T. #*©Htt©»&#ftflraSa*-C#ftV>. 
[0 0 4 1] ft*. tt^gUEC?^* 

tutu u->x->-h©^®»cffi^-r^3f)fe®«©x 

tl£fS*3-tmtf<fct>. 07 (a) T, 2 211 £©<fc 

3 k uts e. n«:«/WSB 1 1 b « vA-rte ? 

<5a/J^eSEBt5t, 0 8 (a) ©*5IC, 
8H±#ttttt IxTS^SS^ 2 3 5 £ £ * 0 # 

ft*s. S8 (a) t, /am*. stra&a-fciH^-rs 
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fc»©«SM^«-e*-5. d©*5»®^-lC, -5-©** 
©Sftc> fcaMK.fr* £, flUh9SB«t^c* < ft D . B« 

UT. 0 8 (b) ©<k5K. fi««»©«/h^iB©Kar 

lie5)W£<ftaj:££Kr.ll:T1*S. ^-ni-ioT. 
&jBE±**S«LT l &, f8W^jg#:*:2<ftoTBS|iiJ 
t6tft<S»C:t&KF±T?#«). 07 (b) tt, 
if -?■© £*©#!&£, 0 7 (c) tt. -LE©<fc5C$a3L 
T, »«ffi#©i«SH&*nfcLfcttffi©«*35jS»4 
fret. 

[0 0 4 2] ftis. ttElfc4Hto*ffi&*lJ&V&JiM!t 
P->X©«JffiMt©ll«t?»*-r5*7U«Stt, 

cesser* *rni;rti*cB«r*«:a6c. 

#«/h5IE©ft-rM®*^T«oT, S8Hi*IIBft3588£ 

ta*nssE»t©H«*t»^-r*ctfc*8H-rs. u*» 
a? SBBH-r«ac 7>* r AftiRi^csii$-a-n«, Tft 

fc-fe, 0 6 (b) Ttt, &&/)N^tt£Tffi-©[6)i?rT 
X-YSFffifc5fc*brMlt^©za*(^&IlI 

jB©Mffl#ft-rfflj9»s»&*is25»», ^-n^n^ftt* 

n&€Eg©^SE**U, ^«©ftKfc3te*nfc3!S»tt 

L/*>b, P->X^— h©KiS±©^S$©^6 
ttv 5fe©i^— ©I^SC-r-5>5r*«AV>. 

[0043] ci©^T?«, nm. mnrnmnfitttix^ 

ffi©Kjg±©HU3d^-5. *fcv 7>^AI:SSt5 
■He, B»-rsa<hS5fiR±J9«fto»:*^©?*«©- 

K:«ft«ift»fBfjB«wtT?*, 2:nt>*fc«ii±©ab$ 

SMRtKYffi^iis. nttT*n«, ^©jtSDiot) 

©<ass^«A«&-5) . fsn57>^ASg^±B. 
4? ^■TiSgD«fcO i b^nTv>s©-e, iineais^itc^ 
^esffimurt), fiftsrtaeiiT»-5. Sfc, c: 

[0 0 44] «/>gSB©»*!&flltt, U>X->- 

h**^T*JP : T#ilB**nf«ftvWif»t), v 

tft-5«3fc«-f>U>-X->- h t©MT^-ftWm*«K« 
T«. MIS©«»ftlite«tr>T, ■fttOWTMWtT 

#ftv>e«K. asA. K^r«. a/j^je©0?BM8(£-i£ 
50 □ tasiTfc®^©»^s. ai^a/jN^s*ies-ra 
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h«®©¥tfcl'>X©i80>gUi83p©2f&£rF. 
?t3it>*>. d<2ptt5it*»ffSU>. £©±51:: 

Rtrrsc&ic^o. swcistt^ftsn-siflu^x 

hSS©«/J^g lib tTfiJW>X->- hSffi© 
#fltU>Xl 3 a £©3a$»j£ra#g|A/C. JiTl^>X 

±T V >X>- h WIBd%iS3tc5i6S*Si £ ft* r £ S 
Erik"?**, ^^dtt, «fc9$?*L.<tt. d<0. 
5 pTfc-5. 

[0 0 4 5] «/^jg©t$r®«[£*riB©fc©.»:l, 

£8SitL.#S#*j&&iLTte, I^>X->- MO 
3t«4 1 tat*fKLT^5:£M?as t 
gg&©#®«©|g?PSp ©WBSteS r <=Sp/St 
XI 00) TO. 0 1~6 0?6SS*<»iLVi. X^— 

»ffi©®#*)©*$— flsWfc&fcfc, fc-SSStt 

[0 0 4 6] »«<Dffif*g^fcS«-r-5SH*#^.*t 

a. -sMStej-s-s r ta*n«ic*5H«[it^R* 
m^-cwtmt*. m^mmi i b*^3K«4 i©^m£ 

S^ro^fnS a*t, V>X->- MO 1 £*t 

R C%] fi^SCfCfc^T^Stl-S. 30 
R = S a/S t X 1 0 0 

fct- ffiSit^Rtt, ®8t$teS r £R + S r = l 0 
0©H«*tJfeS. d©®KitsSSR«, S*$n«SrtT? 
©»g©^-£, >Kx^;i,^-©fiJfflS6^. #3t«©^f 

±. iO»tL<«9 0S6£t±£-r-5Cia:*^llT» 
•5. 

[0 0 4 7] ^©SE6£UTtt. #K£a*a£*t3fc©8c 
gKT©¥itft*#«©3l®t V>X->- MO ©31® 

(g®) t*S«S1ffc®-&tC, ^2g*^«3t«tcAlf 40 
-rSA*ft©51s*S&#i!>i, #ig<B0©«pa6to>&Egl8y 

Ritan-r^w-vxj^ttiiXbTL^dfc*) . y 

5. *UT. f8#8P©S3y©##«©ftfc8:£ft©£* 
Azs ^A... /2A9 1 
£©8t/h3Sigl 1 btt, l^«JRtf2tf:7C«fi2 
W#fif«T*»). «**35jgl 1 b©SAxtt. 5£ 
Ax^5 0 0 UTD. 
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©g£y©®«8&#7*BB$h 1 0 0 5*©3fc 

**ttffiSn-rU*5©T, S£y©®«®#l::3l5*AI* 
3t©3% 1 0~2 O^ttSiSS-ffTttUiU, 80©9 0 
~8 0«©^*±R«Sli-5i^S*t$i. ft 

to. 

(££Sfcfeg/£EI#fcS) ^ S a/S t =R 
JO Tift4H;*n£> Rtt, 8 0~9 0« (Sr = l 

0-20X) ©<8H#i8>£T<&*. -ebT, yiOJS^ 
©0fT?>bl^flllCja<HT^«©-e. Rll8 0~9 0X«Sig 
fiT»5/aa. ^fcfrfcoTJgfflT^S. fib. Rifi 
\00% (SrA«0«) KiS<ft»5i@ir-3£. WEbfc 
<fc5CV>X->-h©8#.K<fcD. fflt/J^®8f©K©K 
Pa**, #©&&«±t;:#Tft<;&D#*b<;&^. -£© 
R©±(Stt9 9. 9 9XHT (Sr^O. 0 1 

T, gfcfigft&ifSffi© 1 ^T*<5 U>X->- hg® 

3t®©»s^ipjic:jftjKLT«^-r5ct&. m*m®± 

t*^tW8t»5. C©j«*»6tt, SrMgWSJ: 

-ft, ifeWS. ^J^8Mfclk©&#£iS&fc-r«SBt*IT?& 

[0 0 4 8] «±©<t5^!|$«©®/h^eP*W>X-> 
-h©fr®fc&tt-5 2:t»;:<fcoT. 

[0 0 4 9] ^fC. C©«/h3ljgl 1 bfcioT. ^JP 
U>X5'— MO. 10 (S«->- Ml £ k>XEM 

jbi 3) ncTe«ej*TOM«fflcis-cft»rr«#t. 

U>Xv- MO (^$t->- Ml) tmyt$L4 1 ©s 
-S-tCfel^^fciSffl-C^S. SM^igl 1 b©K*Az» 
«. c©w>x->- MOB &m&T2>ytM<D°l$tftX 
h;k©SfittSSA... . Sf5#^e^©l^>X-> 

-mo B®±©R»®i£auTiriH3tjes^.fc«^© 

■€-©3KiS©^#g*A©£bfc£#fc. S; (1) ©&# 
SiKfcbT^S. H3KiS©3tig©«gAtK!g'J-r 

- (1) 
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J* 



*T«, — J&WKtt, T{SJ© U->X>— H0B-2ffl* 
i$LV>X\ 3 a©JUCP©2fg«T. H»C»*b<«l 
/2£n r ©ra»K,fcD 2^l$^c#:^^^-&.5«k5^::-r 
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[0 0 7 0] *&, SWv—MCX^— tf-tfc-SlS/J^ 50 
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